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.VI  NASAHABMEP NAD LISAH  
 
 .1.4  H isalukO esatnesreP pudi  
 lisaH aretni tapadret awhab nakkujnunem magar kidis k  naukalrep aratna is
.nakanugid gnay hawab gnatab rumu nad nagnuan takgnit   esatnesrep iskaretnI
 lebat adap tahilid tapad isaluko lisah kouk kurej namanat pudih isaluko .1.4 lebaT  
 .1.4 .lebaT p iskaretnI  iagabreb naukalrep irebid gnay pudih isaluko esatnesre   
akgnit hawab gnatab rumu nad nagnuan t  
 
   )%( pudiH isalukO esatnesreP  
gnataB rumU  nagnuaN takgniT  
hawaB  %0  %05  %07  
nalub 4  65,55 cb  44,44 c 87,77 ba  
nalub 8  65,55 cb  33,33 c 44,44 c 
nalub 21  001 a 001 a 44,44 c 
:nagnareteK  pirksrepuS  gnay    adebreb  adap  gnay molok  amas  adebreb nakkujnunem  atayn  
 turunem nacnuD karaJ ijU    farat adap  1%. 
 
 %0 nagnuan takgnit nakirebid gnay nalub 21 rumu hawab gnataB aggnih  
 %05 nagnuan takgnit  adap kiabret nopser nakirebmem pudih isaluko esatnesrep  .
 irebid gnay nalub 4 rumu hawab gnatab naanuggnep nagned adebreb kadit numaN
7 nagnuan takgnit  .%0  isnetop naadebrep aynada helo nakbabesid agudid ini laH
adebreb gnay hubmut -  helo ihuragnepid gnay hawab gnatab rumu paites adap adeb
.namanat helo ayahac satisnetni nahutubek   rumu naanuggnep iggnit nikameS
 ayahac satisnetni iggnit nikames hawab gnatab  nikames nad nakhutubid gnay
nakhutubid gy ayahac satisnetni hadner nikames hawab gnatab rumu hadner  
rotkaf )3102( naiD turuneM -  igabret nahubmutrep ihuragnepmem gnay rotkaf
hanat ,milki itupilem lanretske rotkaF .lanretske rotkaf nad lanretni rotkaf idajnem  
 itrepes lanretske rotkaf padahret nanahatek itupilem lanretni rotkaF .sigoloib nad
.nanakam nagnadac napmiynem kutnu satisapak nad isaripser ,kitetnisotof ujal  
 )8102( iniraitsuG  nakataynem  ihuragnepmem nagnuan esatnesrep
at amiretid gnay ayahac satisnetni  gnay nagnuan esatnesrep iggnit nikameS .naman
 utigeb ,tibib helo amiretid gnay ayahac satisnetni hadner nikames akam nakanugid
 akam nakanugid gnay nagnuan esatnesrep hadner nikames aynkilabes aguj
namanat helo amiretid gnay ayahac ssatisnetni raseb nikames  .  nad horikiS
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 nakataynem )4102( nidufeaS  gnitnep rotkaf nakapurem irahatam ayahac satisnetni
 .sisetnisotof kutnu  sesorp lisah irad kutnebret gnay nanakam nagnadaC
 isasisini ucimem kutnu nakulrepid hawab gnatab adap napmisret gnay sisetnisotof
k nakutnebmep  uata sanut atam gnasgnarem tapad atres natuatrep haread id sula
.urab namanat idajnem kiab nagned hubmut nad hacep kutnu sertne  
 halai pudih lisahreb gnay tibib nahurulesek ,naitilenep rihka adaP
uneM .isalukoid gnay tibib 18 irad )%27,16( tibib 05 kaynabes  tur  rutaF ( )8102  
 natabarekek aynaratnaid isaluko nalisahrebek ihuragnepmem gnay rotkaf kaynab
 gnay namanat nagned sata gnatab iagabes nakanugid naka gnay namanat
hawab gnatab iagabes nakanugid   nad  nad hawab gnatab aratna satilibitapmok
sata gnatab . auatreP  tagnas aguj hawab gnatab nad sata gnatab aratna nat
 helo nakutnetid  nasiri sesorp pukacnem gnay naanaskalep atres nagnukgnil rotkaf
 .tikaynep nad amah naarahilemep nad hawab gnatab adap nasiri ,sirtne adap
otradnE  (  )6102 s nakataynem kaynep nad amah nagnare  ihuragnepmem tagnas ti
 gnareynem gnay amaH .isaluko sanut nahubmutrep nad isaluko nalisahrebek
 tikayneP .nuad talu nad harem uagnut ,nuad utuk ,tacnol utuk halai kurej namanat
 kusub ,aidolpid nad kodnelb ,VTC ,DPVC halai kurej namanat gnareynem gnay
akgnap agalej nubme nad gnatab l . 
 isaluko tibib gnareynem gnay tikaynep nad amah aparebeb tapadreT
 utuk ,nuad talu nial  aratna isaluko tibib gnareynem gnay amaH .naitilenep amales
( namanat adum nuad naigab gnareynem nuad talU .gnalaleb nad tacnol  rabmaG
.1.4 G .)  nad gnuluggnem habureb adum nuad halai nuad talu amah nagnares alaje
 halai nuad talu sitirk esaf )6102( otradnE turuneM .sibah idajnem nuad nahalrep
 nuad talu nagnares ini naitilenep adaP .adum sanut nad natibibmep taas adap
 nahubmutrep adap iggnit tagnas  nad %05 nagnuan takgnit nagned isaluko tibib
 gnay nagnuan malad id babmel gnay naadaek anerak agudid ini lah ,%07
 tibib gnareynem gnay nial amaH .tagninem amah nagnabmekrep taubmem
tacnol utuk halai kurej namanat  , dap halai tacnol utuk helo nagnares alajeg  a
sanut nakbabeynem utiay nuad iakgnat nad ,adum nuad ,sanut pucnuk -  adum sanut
 adap adum nuad taas idajret nagnares ,tabmahret aynnahubmutrep nad gnitirek
agnareS .lucnum ialum sanut atam n  nahubmutrep adap iggnit tagnas tacnol utuk
nit nagned isaluko tibib nagnuan apnat uata %0 nagnuan takg  ).2.4 rabmaG( . 
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 .2.4 .lebaT p iskaretnI  iagabreb naukalrep irebid gnay sanutreb isaluko esatnesre
akgnit hawab gnatab rumu nad nagnuan t  
 
   )%( sanutreb isalukO esatnesreP  
gnataB rumU  nagnuaN takgniT  
hawaB  %0  %05  %07  
nalub 4  65,55 cb  44,44 c 87,77 ba  
nalub 8  65,55 cb  33,33 c 44,44 c 
nalub 21  001 a 001 a 44,44 c 
 :nagnareteK pirksrepuS   adebreb gnay  amas gnay molok adap  nakkujnunem   atayn adebreb
 turunem   nacnuD karaJ ijU   farat adap  1%. 
 
 nagned %001 iapacnem sanutreb isaluko esatnesrep .2.4 lebaT adaP
 aggnih %0 nagnuan takgnit nad nalub 21 rumureb gnay hawab gnatab naanuggnep
 %05 nutreb isaluko esatnesrep retemarap adap huragnepreb  adebreb kadiT .sa
 rumureb gnay hawab gnatab naanuggnep nagned 4  nagnuan takgnit adap nalub
70  .%  naitilenep rihka adaP  gnay isaluko lisah kurej namanat tibib aumes  lisahreb
 tapad isaluko lisah kurej namanat tibib agudid ini laH .sanut ikilimem hadus pudih
t  nad adebreb gnay nagnuan takgnit naukalrep nairebmep adap kiab nagned hubmu
 .sanut naklisahgnem aggnihes adebreb gnay hawab gnatab rumu  turuneM
 )9002( gnibmaT k  naanaskalep helo nakutnetid nagnubmas natuatrep nalisahrebe
nagnubmas natab retemaid naiausesek , sigoloisif rotkaf ,sirtne nad hawab g  ,  rotkaf
hawab gnatab tibib rumu   nad hubmut nagnukgnil rotkaf .  
 naktapadid gnay ayahac satisnetni nagned natiakreb hubmut nagnukgniL
 emsilobatem sesorp utnabmem tapad pukuc gnay ayahac satisnetnI .namanat helo
anat adap  nalajeS .sanut naklisahgnem nad pudih asib namanat aggnihes nam
 nagned natiakreb namanat naktapadid gnay ayahac satisnetni )8102( rutaF nagned
 sisetnis nad sisetnisotof ujal ihuragnepmem aggnihes ,emsilobatem sesorp
 turuneM .tardihobrak  akij )9002( imatuS  hawab gnatab irad muibmak natuatrep
 ,kutnebret tapec nikames sulak nagniraj nad kaynab nikames sata gnatab nad
 nakanerakid ini laH .lisahreb nikames nakukalid naka gnay nagnubmaynep akam
gnihes sugab pukuc hawab gnatab nad sata gnatab aratna satilibitapmok  ag
.urab namanat nolac idajnem hubmut kutnu nakiauseynem gnilas tapad aynaudek  
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 .3.4  D isalukO esatnesreP namro  
 takgnit iagabreb naukalrep awhab nakkujnunem magar kidis lisaH
 adap huragnepreb kadit adebreb gnay hawab gnatab rumu nad nagnuan
 esatnesrep retemarap adap isaluko lisah kouk kurej namanat tibib nahubmutrep
rep aratna isaretni tapadret kadiT .namrod isaluko  nad nagnuan takgnit naukal
 namanat namrod isaluko esatnesrep atareR .nakanugid gnay hawab gnatab rumu
 lebat adap tahilid tapad isaluko lisah kouk kurej .4 lebaT 3. 
 .3.4 .lebaT p atareR  iagabreb naukalrep irebid gnay namrod isaluko esatnesre
 nagnuan takgnit hawab gnatab rumu nad  
 
naukalreP   esatnesreP namroD  )%(  
nagnuan takgniT   
%0  %0  
%05  %0  
%07  %0  
hawab gnatab rumU   
nalub 4  %0  
nalub 8  %0  
nalub 21  %0  
 
namrod isaluko esatnesrep natamagnep nakrasadreB  ).3.4 lebaT(  
pudih gnay isaluko lisah kouk kurej tibib hurules awhab naksalejnem   rihka adap
naitilenep   naanuggnep anerak agudid ini laH .sanut hacep imalagnem hadus
ab gnay sanut atam nahilimep nad hawab gnatab ki   atres ,isaluko sesorp adap
 tapad adebreb nagnuan takgnit nairebmep nagned natibibmep nagnukgnil
 sanut nahubmutrep gnasgnarem  namanat  aggnihes  lisah sanut atam igal ada kadit
ini laH .naitilenep rihka adap namrod gnay isaluko  aitilenep lisah nagned nalajes  n
 narsuY nad   sesorp nalisahrebek awhab nakataynem gnay )1102( reoN
 nagnubmaynep  sata gnatab nad hawab gnatab  aynutas halas kurej namanat adap
 itawainruK turuneM .nakanugid gnay hawab gnatab isidnok helo nakutnetid
em tapec nakanugid gnay sertne akij )4102(  hawab gnatab nagned nakiauseyn
 aggnihes racnal nagned nalajreb sisetnisotof lisah nad arah rusnu ialpus akam
lamitpo idajnem namanat nahubmutrep  .urab namanat idajnem pudih tapad nad  
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.4.4    utkaW T haceP sanu  
 reb naukalrep awhab nakkujnunem magar kidis lisaH  takgnit iagab
 tibib nahubmutrep padahret huragnepreb kadit hawab gnatab rumu nad nagnuan
uko lisah kouk kurej namanat  utkaw atareR .sanut hacep utkaw retemarap adap isal
hacep  .4.4 lebaT adap tahilid tapad sanut  
w atareR .4.4 .lebaT hacep utka  sanut  akgnit iagabreb naukalrep irebid gnay  t
hawab gnatab rumu nad nagnuan  
 
naukalreP  ek iraH( sanuT hubmuT utkaW -) 
nagnuan takgniT   
%0  70.62  
%05  67.43  
%07  14.32  
hawab gnatab rumU   
nalub 4  76.52  
nalub 8  56.52  
nalub 21  39.23  
 
.4 lebaT 4 nakkujnunem .  dit adebreb gnay nagnuan takgnit awhab  ka
hacep utkaw adap huragnepreb   %07 nad %05 ,%0 nagnuan takgniT .sanut
ar nakirebmem at - hacep utkaw atar  rasikreb sanut   704.32 –  ini laH .OSH 957.43
 adap nagnukgnil anerak agudid  iagabreb  gnukudnem nagnuan takgnit
trep natuatrep sesorp adap namanat nahubmu   aggnihes nagnubmas  namanat
imalagnem   uhus nad irahatam ayahac satisnetni itrepes nagnukgniL .sanut hacep
sanut atam hacep sesorp adap namanat nakulrepid tagnas aradu  . uneM  tur
hacep utkaw )1102( onihcraM  uragnepid sanut  ,neg utiay lanretni rotkaf helo ih
 .nagnukgnil utiay lanretske rotkaf nad nomroh  
 gnay ayahac satisnetni )4102( nidufeaS nad horikiaS naitilenep lisaH
 isaripsnart sesorp nakbabeynem hadner gnay aradu nababmelek nad gnades
 aggnihes tapec hibel gnusgnalreb adap huragnepreb  hacep   .sanut hubmut  ini laH
 sesorp malad narepreb nababmelek nad uhus awhab )9002( imatuS nagned nalajes
 nad hawab gnatab aratna natuatrep  lucnum ihuragnepmem tapad gnay sata gnatab
.sanut  
  huragnepreb kadit hawab gnatab rumU ep utkaw adap hac   tibib adap sanut
 .isaluko lisah kouk kurej namanat p adap sanut hacep utkaW  rumu naanuggne
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lub 21 nad nalub 8 ,nalub 4 rumureb hawab gnatab rasikreb na   56.52 –  .OSH 39.23
 agudid ini laH  aggnihes nakgnubmasid kutnu hawab gnatab napaisek helo
emem utnabmem  sata gnatab nad hawab gnatab nautaynep sesorp tapecrep
 hawab gnatab )6102( otradnE turuneM .sanut hacep imalagnem namanat aggnihes
oid pais rumureb hadus akij isaluk   nad napaisek nakataynem )3102( naiD .nalub 3
hawab gnatab nad sata gnatab aratna naiausesek   tapecrepmem tapad
ul nahubmeynep ggnihes nautaynep sesorp nad ak a  imalagnem tapad namanat
.sanut hacep  
 
.5.4   T gnajnaP sanu  
  takgnit iagabreb naukalrep awhab nakkujnunem magar kidis lisaH
reb hawab gnatab rumu nad nagnuan  huragnep rej tibib nahubmutrep padahret  ku
 aratna iskaretni tapadret kadiT .sanut gnajnap retemarap adap isaluko lisah kouk
 atareR .nakanugid gnay hawab gnatab rumu nad nagnuan takgnit naukalrep
.5.4 lebaT adap tahilid tapad sanut gnajnaP  
eb naukalrep irebid gnay sanuT gnajnaP atareR .5.4 .lebaT akgnit iagabr  nagnuan t
hawab gnatab rumu nad  
 
naukalreP  )mc( sanuT gnajnaP  
nagnuan takgniT   
%0   06.22 a 
%05   84.81 ba  
%07  .41 09  b 
hawab gnatab rumU   
nalub 4  0.02 7 a 
nalub 8  9.31 2 b 
nalub 21   00.22 a 
:nagnareteK   pirksrepuS  adebreb gnay amas gnay molok adap   atayn adebreb nakkujnunem  
 turunem  nacnuD karaJ ijU    farat adap  5%  lisah atad nakapurem sata id atad nad
.”x goL“ sumur nagned isamrofsnart  
 retemarap padahret huragnepreb adebreb gnay nagnuan takgnit nairebmeP
nat tibib sanut gnajnap 5.4 lebaT .isaluko lisah kouk kurej nama .  nakkujnunem
mc 206.22 utiay %0 nagnuan takgnit adap tapadret iggnitret lisah  ).4.4 rabmaG(  ,
mc 184.81 utiay %05 nagnuan takgnit nagned adebreb kadit  ).5.4 rabmaG(  ,
.41 utiay %07 nagnuan takgnit nagned adebreb numan mc 898  ).6.4 rabmaG(  .
 agudiD  namanat naayahacnep nahutubek  sanut gnajnap nahubmutrep kutnu
 gnay nagnukgnil adap ihunepret %0 ignuanret  %05 aggnih  .  aynraseB  takgnit
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.6.4  sanuT nuaD halmuJ  
 takgnit iagabreb naukalrep awhab nakkujnunem magar kidis lisaH
huragnepreb nagnuan  kurej namanat tibib nahubmutrep adap   isaluko lisah  adap
 .sanut nuad halmuj retemarap  kadit hawab gnatab rumu iagabreb naukalreP
 kurej namanat tibib nahubmutrep padahret huragnepreb  isaluko lisah  adap
 kadiT .sanut nuad halmuj retemarap tapadret   takgnit naukalrep aratna iskaretni
 nad nagnuan manat tibib nahubmutrep padahret hawab gnatab rumu  lisah kurej na
isaluko  tapad isaluko lisah kouk kurej namanat tibib sanut nuad halmuj atareR .
.6.4 lebaT adap tahilid  
akgnit iagabreb naukalrep irebid gnay nuad halmuj atareR .6.4 .lebaT  nagnuan t
hawab gnatab rumu nad  
 
naukalreP  )ialeH( nuaD halmuJ  
nagnuan takgniT   
%0  0.82 6 a 
%05   73.61 b 
%07   58.81 b a  
hawab gnatab rumU   
nalub 4   53.22  
nalub 8   33.71  
nalub 21   95.32  
 pirksrepuS :nagnareteK  adebreb gnay  amas gnay molok adap   atayn adebreb nakkujnunem
 turunem   nacnuD karaJ ijU   farat adap  1%  lisah atad nakapurem sata id atad nad
.”x goL“ sumur nagned isamrofsnart  
 
  adebreb gnay nagnuan takgnit awhab nakkujnunem .6.4 lebaT
 namanat tibib sanut nuad halmuj retemarap adap adebreb gnay lisah nakirebmem
 takgnit adap tapadret iggnitret ialiN .kurej 0.82 utiay %0 nagnuan 6  ,nuad ialeh
adebreb   .%07 nagnuan nagned adebreb kadit numan %05 nagnuan takgnit nagned
nil agudiD ignuanret gnay nagnukg   ignuanret kadit gnay nad  nakirebmem
 huragnrep p  nahubmutre adebreb gnay nuad halmuj - adeb  .  )4102( uyhaW turuneM
t adap nuad halmuj namanat sanu   aynkadit uata kiab nagned natiakreb
.tubesret namanat nahubmutrep   
 huragnepreb kadit adebreb gnay hawab gnatab rumu iagabreb naanuggneP
nuad halmuj retemarap adap   adap  rasikreb gnay kurej namanat tibib sanut  
333.71 – eh 395.32  .nuad ial  turuneM (K )3102 .kkd akitra   gnay namanaT
 .kiab gnay nuad nad sanut naklisahgnem naka kiab aynnahubmutrep  gnataB
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nakirebmem naka raseb hibel narukureb nad rumureb gnay hawab   nahubmutrep
maneek nad amilek uggnim adaP .kiab hibel sata gnatab  ini naitilenep nuad , -  nuad
 amah gnaresret hadum sanut  tikaynep nad (L 4 naripma  nakbabeynem ini lah )
nakasurek imalagnem nad kotnor nuad aparebeb  halmuj ihuragnepmem aggnihes ,
naitilenep rihka adap nuad .  halai nuad talu sitirk esaf )6102( otradnE turuneM
ap natibibmep taas ad nuad gnareynem naka nuad talu , -  sanut adap adum nuad
.namanat  
 
 
